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center so as to be used as center ST P P ° S,t, ° n near to the National 
circumferentially formed Z^t^??" ^ 9r °° Ves are 

impeller grooves 26. Mear^TtCSTuS^r * I"* 83 ^ Peri P heral 
casing 20, center pump passaae 33 rn r^! ? ! an ' mpe " er Cnamber 1 9 of a 
outer peripheral pump SS'"? 9 * th6 C6nter b,ade 9 roov es 25 and 
26 are formed JncentrTc Sne^ZZ^V^ ^ P6riphera( ««* 0™£ 
passages 33 are connected to a S^^^? 9 ^ ° f the Center P U ™P 
connected to the leadina Pnd* Zt i ? P d the tra,,ina - ends thereof are 
communication ^ Passages 34through 

are connected to a discharge port 9 ^ ° f "* ° Uter peri P heral P™P Passages 
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[flt^Jli] »Aot5J:tfttajp*wUit^-^y^ 

**nc»-> x &samth b 

r & s tw^w^^n»¥icttK»j* l , 

■r & pi t < ^JBstK^fflffl^^raaB 1 £ , m&nvt 
i^opwy7aai«)*s«*w«i: lt 3 6 o • ia 

ffK-f >"<5 tfOffl® i» >T jWHttt § ftfcWEW* 

msm 3 ] m%i*m#yy^bm&mm#y 
zmx® i ffl&vimxy?. 

[OOOl] 

LT 3 6 0° KUkOSS&SS £f£oJ: d tc^co^yrgE 

**H*H*»a«fts*ufc 2 Tfrmmip him. tarn. 

xyTizffltz. 

[0002] 

[fi6*<oft«] W&.*y7te. jr-isyft. zcotr- 
~syf<»4 y^ymmzmmHimzimztifzJ y^y 

*U A y^ymcr>ftM<,zlim®mi,ztim-f&Xy7tim 

mmmmmmmxim^yrmiizm o tus 



[ o o o 3 ] ioj: a yr<±. ttmjwiit«w 

t#6 Z t A<T"& & ftifi, <W<0X >- i^fflfli 
fiW^gcT^^yrt LX&<m^t>tLX^Z. 
[0004] *<r)-Wh LTftHH^ - 11191f® 
WiZmZixtzWctfy-rifih*) . ZiiUi. «AP#ifi 

mwmmmxufrbh&fimmxi&±t h z. t 
mmztix^z. 

[0005] 

&\^im®v&mzb-ox^mx'bh. bzz>t>K n 
B&ztixm. zixi,zftmi-z#>Timi>-y-zs> 

nzittZVffi&ZtiX^&fiitb. ■XyTtimn&Zb 
LTI4ft*tLT3 6 0* 

SW**tf<0TT\ JJHWPF3 - 1119 l^&Wz 

Tr^ixfcX oiz. xyyzmcDWLAnMnmmmzifcX 

i-&b. zmwmvfckizx^xmmmizmz&m 

xzhxyTmmkzwMK**). +Mzt&m&mx' 

%%<%hb^mmz*k-f&. 

[0006] ztuzM u wmmm>mm2 073 

8 2 9#*£tt > 2*OJK>7te»*BW:'fl*K»J*LT 

[0007] ^<^Sintm»H&WIS2 0 7 3 8 2 9-Sf- 
tc*S*ifcB>blfxrtt, 01 6tc^fJ:3t^ 

*<m<7)B&m<0ftffi&b ^-^y^2fc}BiSS 
^^fi!l^>7«SS 3 i: 4"Cvffl!l^yr8Si?84 i: t^tl. 
*fi«iW4^jaHfi3(8ai 5 1 +'C>M^ffirS6 1 M 

[0 008] If^yTT'li. y^ybZ 

ti*mfrfh5--i/y?b (rm<r>? y T5 vxiiStto 
i!ftj>jt<7)7t#> fc/hS < t & £ A 5 ?!*? . «f tctttt 

[0 0 09] ±^0<t3fc-f ^<7l<0 

mww^hb , 'f 1 «tt^rr&iWiiH^^Jx.(fP 
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y^y &±3&&2ffift^£ffli2 0 7 3 8 2 9 -ft 
^yb^-^y^b <r>m<T> 9 V T y XX tf£ 0 < J. 

[ooio] *»H^(i±e^)*fflfc«*T*sfifet>^ 

tmz s 4 >^y t*S-«W>ffl(WK*fct-6 - k ** 
[00 11] 

izmtiMZB&thz blzX r>x%t>ti&<vx\ <\ vk 

JWM»PW¥«ttfc«WT*, SfifStciax-rSi 
k#T'£S. 

[0012] IftSJS 2<0«WfcJ: S k . -f >"<7<DIIIiK 

mwn&mu y^ymmmizis^xmifcz 
#y7mizm£.m&zti2>. ztit&tu «t"&n 

mmMM y^yVlgmiz&^Xffi&ZiiX^ZtlllX' 

W'bzmfczn.x^&zbizJ:'). mMt*a*** 
mwth nwmizssh $ tix rat te *>mx yrfa 

mz&'QiiiZti&Xylz*'), *»L-M#y?mizt5^ 

[ o o 1 3 1 mm 3 com* t x -s k , *&w*yym. 
n b mmxy rm^mmm ra-jcRjes *vc v ^ 

^ h'f-y a >*ff?J*#tf>f&4£ Bfeifc-TS £ k A*T'£ 
6. 

[0014] flWBH4tf>3Wifc:J: 3 k . ^ffl^^rgS 
»fc*HIH!K>'7liS^Bfiif»«*H tfcrfSi k #T 
£&OT\ -^flnitf^k&S. 

[0015] 

imrm&mm kit. ^iwwyyyja 



mmiz-o z m 1 Has zgm. t^^mti. a^m 
®#y7iittm?y-7fti / zm'£2tiz> ms^ 
■tiiiz. ik, z<?)*~jrm uzxom 
mtiz#y7&i2bfrt>mfSiisiix\yz. ±ta*- 

i\fj*J-yy\ SMz^kifMBl 4 &^*{cEBt-.&k* 
fc. c:*>*AHP6l 4co«cp-^ 1 5*E«Lfc* 
Jfck&oTHS. 

[ooi6] myrni 2\m&tfyTfrt>*c 

9. RfStfiUMIffl 6 afeiVitfDPMSFRHfiai 6 a 

<9-;fr<D08ffi£B!SW- tmm 1 6 b 

->y 6k. JJEHttttfflS»l 6 aCOfaJlcD 

17k. >f y<yl8bfrt>mf$.ZtiX^Z>. 
[00 17] -C-UT. ^-i^y^fti 6(i. i\*7i?y 
?1 tr-isy?**- 1 7 

1 30-»c*>LWc«£9II£;SftTJ3'?. <Ift4> 
ir-vy^** 1 6 k 7--isyyitrt- 1 7 k T-rtgPC 
m&titz-i 1 9 Ltz7--isy-72 Otf 

m&ztixuh. 

[ooi8] zzx. *y7®i 2(?>mmx'h&mz 
u-5 1 5<r)^y h 2\\t7--^yy2 orttwjf a$ 

-i^y^^N'-l 7tc|l^S^X9Xh«iS2 3(Cj: 

0 Tx h^«*^(t'oix-?> J: d t=!0r-jT . 

[0019] Kria-^ i 8«iMB-f y^ym. 

1 9rttEI«iir«g(ciR^§ti. -eco4>'Wc:»)«Six^D 
&B<7)&&H24tffIs&i' J ry h2 1 <OD* 7 h§82 1 

a.izmmzm}T%m£w&2tix^&. ztuzxu 

y<y 1 8{iv-A- y b 2 1 *^HHSfi^$^TSE>'^ 7 
h 2 1 k-#:W^HISE-f yt7 h 2 1 izMtXit 

mtuz&w^mztczixh. 

[ 0 0 2 0 ] ST. 4 y^y 1 8li^*<-^n^F 
0 . za<( y^y 1 8t3Ji. m l ~ 
03 *^O0I^S«2 5 k^«RH«^2 
6k^g^f6]^fEM^Pi-CT. JlfWCIi. ^y<51 

w»ffl!B3«»2 5tfnmfai,zfe^x&mzf8.ztix^ 

h k*fc. nm^h^lB!mffi« 2 6 #P»[*J(ci&o 

^ffls^«»2 6t±-r y<5 1 8offljmw£mm 
izmztix^z. 

[0021] mmfifommn^'Wmmm 25\uy 
^y 1 8(r>mmmmi}Mzi(i]frnxwid:m<%&£ 

*^«$^sisia«ffli:fii^a57i-(i^ii^ffifr2 7 

bZtlX^h. ^t. MilO+^ffl!l^ffi3l2 5(i-fy 

^5 1 8<?>m)jfomMmiz}5^x<?>z.>?mzffi&.ztit: 
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til* $ ftJfc#!Bfc$: - j TV i * . 
[00221 4*:. «rtri*lPfH^fflfflm«ai2 6 M 

&M<%h£olzBj8.2hfzWMfrt>%<). Z0MHIto 

[oo23] zix\ *>mmmm 25 1 *mmm®m 
5tw%mm®m2 6(?)mffim . m immmviz 

2 5. 2 6<D«HW1 , W2k2J«»2 5. 26<m& 
IHfcOtt&Dl , D2 t<n&i)mmm2 5, 2 6 (CO 

[ 0 0 2 4 ] * fc , 4"1>6N3M2 5 & J:tW)f flSm« 
}#2 6 co«tcSP^ ( 4 >"<7 1 8^GM6+4V»0»#) 
^P3MQflffi2 5 a, 2 6 a<D[833miRl , R2 li«r# 

»2 5 0R3SD!M2 5ac7)ffi*^gRl til. 5mm s 
^fflM3«Ki2 6<0PBUHIiif 2 6 a<7)ft*^R2 U4 
mmlzmfcZtlX^h. 

[0025] — 08tc^-ri 3 r-isyyuix 
- 1 7 tetmwR* y ? . (BKrfrf > rtfssaH- skap 
3otfmfo£nmixB&zixx^ibMz\ 

>y#fal $<rM>&Ul 6 b fctt-f y^^.j[H«* 

-f ) (ciiii-r^ttajp 3 1 *wi6Kc«iitTi^§fL 

TV^. Ciii^©AP3 0t5J:l^iy:tiiP3Ui, ®AP 

3 o*«(Wi«ncfl[flWft j; o izLxmmzm&zmx 

XmtbtlXtS*). *ft&iKAP3 0ktttf}P31kii 
#>7W& 3 2 i 0 oSttWvC V . 

[00 26] ±fa*y:rsis&3 2ii-f 9«rt 

3 3t^ffll^y7m34t*"i>1i^$ixT^5. -f 
04~07fc^-tJ:dt^ -fy*5£l90«l 

6bO-mHfcJ;tX^->'y^^'-l 7<7>— 

tt, tW^)4"«3 3a, 3 3 b k H t < 3r*g8j? 

*W»W«ai3 4 a , 3 4 b m&R#fc#JfcSilTV* 

Mlffl<9*<C«rl3 3a, 3 3 b(±, @ 1 Kjjrf <fc 3 fc, 
^^51 8<Oilii?L2 8£tfLTffl£t3S«3*lfc« 
Bt^oTfe'), Clft^W*'Ml3 3a, 3 3b(C«k 
oT+<MItfy7m3 3tfffif&ZtlX^l. 
[ 0 0 2 7 ] 4£, 4 y<7ll 9<7)Jf ffl&ffiJKffiS-r 
4«KfrtlPII«<^JMWI34a. 3 4bli, 4y<.?g 

1 9(Qmm'b%>mviffl!mi e &<r>nmy-^ 



U3 5 LTfeg-f.SC k t-J: r>TJE8i£$;hJfcifi&8 
34cfcJ:->Tffi5fc:aBiSiifc«JBt:*-5"C*J l 3. <r 
*lS>*MBffli*3 4a, 34btJ£SaS34ct{cJ:-oT 

4 y^y 1 8^w^(S]HM^hjiiiy^««2 6 sraat 
mftmxyrwitSAWffitf&ixx^h. 

[0 0 28] -fLTs 4"M^yrffJ&3 3 Zmfctl 
4"C«*3 3a, 3 3b<03*>, jr-i,yjr#Jt-n 

OM>tom3 3 b<ott»m*P3 ofc««3*va> 

* t*t WKtiffll 3 3a, 33b a*Mtf£|||*: 
l>jIiK?f3 6a, 3 6 b*rtL"CWi'WB«li»3 4 a, 3 
4bOttSBfc«gtt$it. 6ffltfD^fffl 
S3 4a<0»Sfg^ttaiP3 1 £ftlKSft.T»S. 
[0029] %ti. ISiis-lUm 3 5J±-f >"<7 1 8^ 

WBflBfflUfr 2 9t orate® < /Jn $ % 9 y r 5 v * t> 

0 Tttfo l . ^fimwf 3 4 ow«ra-c«o)«Htf> 
»h.*i»jhf-i.-.*.%^, ^y<7ii9«i*i6iB 
rtiBM^? 1 8cDmirftmMmi>m<'i^%? y 

75VX£fc-5T*tl*rr*£kfc:J:9'» WWH^*)*** 
[0030] CCT, WWy7»3 3*iJ:^m 

oti!K>'7 , aa»3 4«aa»*stt, H4tc**«aj:Vi8 

■C^rt «t 3 IE. **Vf n*tt-Cli^«t LT 3 6 0 * * 
mX'i>&tf. mm3 6 a, 3 6 btct d»s» 

3 6 0' JSLttciSiiTlr)*.. 
[003 1 j 4"t«^^T»gK3 3 kJt-fflfiWf ^ 
ToiEK 3 4 <7)SrfflS (HI ( b ) n^lgT'^ Lfc* 

JK^Ttiaft^ 3 $flb$-r£]$cN>Mfll3 3a, 3 3 b ff> 

Brssk . I^i^v^ii 3 l««-ri^fij|*3 

4a, 3 4b, 6£f5S53 4c(08lffflWkJi^L<S^$ 
tlTfc 1 ?. fe^X. M«3 3a, 3 3b<7>aiS«. 
JW3 4a, 34bJ:0t»<*-5T^6. 

[0032] mz±mm&coi¥m3mt& . 

1 l&SMZ-tthb. n-^l 5c7)^-v7h2 1k— 
W^^<7l8*<ll]e-r^. d^J:0, 'fv^l 

8 wwumft 2 7 r/M-mmmx 2 9 3&»«w:« 
^7«ffi3 3&£v?mmxyywi34iz®~>x\2i 

^SrtRAP3 0*^4"C^Wr«£SS3 3(*It«RA-f 

[0033] 4"Doa--Kyrsm3 srttciSAsnTtM 
imxn3om<nikm^^»mzM^x^ti. mm 

3 6a, 3 6b^LTi1-fl|jiJK>^m3 4rttaA 
[0034] C^J:3{«* { ©AP3 0A^ttffiP3 

i(ci*i*»-3Tafi*jMiT, zomumi (b)^ 

t\i A J: X/ B J: 3 (c . 4"6ffl!WtS» 2 5h*XfH- 

mmwm2 6mz®^&th. ^mwm^nsx 



xvrwh 3 3J3J; wmmxyrm, 3 4 fiias o a 

£*U>i:V^<J:5fc5raKiJt2 5, 2 6 t* , yraSS§3 
3. 3 4t«iaiTflBSWS. £<afcpfcfiBit£» 
Z b fc i <0 , TOliE*±# L&*>% 4"MWf 

3 Ij&^IS^L&vW ^S^^fcEBMSft&orfc 
*. 

[0 0 3 5] *MN*WII2 6I*4V'<?18 

1 8^ffiMttti^^M|giK>7iim34rt(C)S0 
[0036] -2r„ *6flBfflfll2 5(4, -r >"<7 1 8 

emmimmmzwf&zb l*»u«>*&. # 

4l.ft$^nillB2 5 afc?0- 3 TStfx£j§§-t\ 
WS»H«»2 6co^Sffl^^g<7)P3MIHM2 6 a J: 

ai 2 6 1 l^c+'frtoKxraw 3 3 1 coH-C<oflf gift 
[0037] $»Lmxyr%m3 3 fcMMMO' 

7m3 4fiOBftB«<i|5l-ti^^fiTV^cO-C\ 
&3 3. 3 4&fctlZfm<r)%&timtlz%*). 

-tzfrt,. <t»bw#yT%m3 3cowffimiw\- 
mm^y-r^M3 4ff)mmmx*) : L^^b. ®ap3 

0 tf'M^y 7ffi& 3 3 mzmxz titzimtfmwi 

mm#>7m3 4mm**)t>**»b* wan* 

>7«SS3 4T<0<W)SB$*U =5r^TE#ft& 
U>L=5r#£>. *ftSt«ni, P&KJTStt 
3 3, 3 4<9»rffi«*<K-{Cf&£$*VtV^<7)T\ 

1 a t^-f * £ b tf%< , «m £$WJl < #£E 
LT4 y : J*79 izEM-f h Z b tfTZ & . 

[ 0 0 3 8 ] lfrt> s *Sdt0TCtt, 2 5 

OfflR*Wafflm«i*2 6 J: 94*5r< LT*4<or, Pf 
50©i82 5. 2 6cD3MgWl , W2 fcWi^ih.fcfcoT 
***r*ife«Rjrc& £ . ttch*> . ?!8» 2 5,26 
rtfciftASfUaSfitfaKi. ^«S2 5, 2 60EHBK 

ztiiztti. mm. *mmm2 5<v&itiB®. 
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^ffi@iEiajS^S)i»' : »"C^ffi?i2 5coimm$fe< 
t&b. <t»bmmm 2 5 ^eomn^xm^ < # 

[0039] U>£fc> #SSttWrtt. PJW82 5 , 

2 6C0«*SW1 , W2 ^^4>ii-T, «&j&£04"l> 
fffl^ffiS 2 5 U S0«J&K<7)Wfffl^tg»2 

6 *(ffi£fc:f 6*, WWUCfc oTfi»B fci&jgLT 
*iOT.BPIIKt2 5 1 2 6©JK^(c«*5Kfr3&*& 

fctfrsstoraa. 

[0040] £LE<0J:3fc, «m<ipm«»25, 26 
tS^yT5TJS3 3 , 3 4 kOlSrflBIIL=flr3&«fe«Ap 

3 o*^ttaiP3 1 tztofr-3XtiUi&m&vn-mri><D 

X\ #y7ffi&3 2£fc<0%Zim^Jjtf&IB!b&im 

[0041] cico^fctc-o^T. *Sat0fCJ±. 4"l>{ffl 
jtfxrSR 3 3 fc 3 4 fc $• lU^fl^tc 

tsircM* >rsrjs3 3,34 Sre^jc^ess l^c t 

r, tmz£9<ib<i±j]±&z-£&zbtfX'Z&. 
[0042] -f-Lr, dcoiatc.-Kyrsass 2^. p 

'Cffl^c04"t«-K>-7-iSSS3 3 i: ^m»-Kyrs£SS3 4 

ffl^«»3 3 1 ^W^1S^3 4 fc » 
t*'Cvffl^ffi»3 3 5->f y<7 1 80ffl9ffigPtnM*t^ 
atflHI^SriSft^^tfcioT^jRf SOT-. -(^5 

[0043] ZcOKib. J y^y 1 8tf>!Kl#lfi]Mroffi£ 

WT-^ hcox\ mme>-mm&z<ih< -t&zb *<r * 
s . ^-^t. #fc«m^yrfflr<i. y^y i 8 1 w 

»Sfc:-rs^±. y^l8<7)«ff^a^)»S^^ 
< iwttitt* t,*^b^mttiwb&tf, zcommiz 
mmkMrnx-z h t <r>x-hh . 

[0044] 09-® 1 5 {4#&B8<om2Hlfe0J£ijcr 

fflMmmmbftjumxyTffl&nBmzm 1 ms^iit n 
%e>-$*:i><Dx\ n-mmmm3 ni^mmmm2 5 

fcflMMc-f 1 8<OlBlDBfcfc^T7tW|.^cggS:$ 
*ut»JBi: 5roTi5 0 . «*|fi!PHII^M«33t8»3 7 

immmmizmfS.* tixm ui 3 s t j: ^ r wstca 
a$ixrv^i,. 

[ 0 0 4 5 3 Z(OX 3 ^J9ffi»j»3 7 fc»U MM 

iai^>rssffi 3 9 jifriBm 1 Ute^^Ms 3 4a, 

34btffl^1-4^fflJ«3 9a, 3 9b*»6««3 

ii. &«;a53 4ctffls-r4^(i^rLTv^v\ -et 
tzimfflM#yyffl&3 9bimLx^izbizmz.^ 
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mmm2 snttikwssnztRfeztixm. 

[0046] £ cOgttWfcfc WC t . +iC«fflrff vrssB 

3 3k 51-«HiJKyrsW3 4 k lifl^BnfflWcRfcS 

*U t£-*T,--Hl6*>'7 , aW3 3. 34£flD&-t£4> 
'C«*3 3a. 3 3b*iJ:tW-ffl«»3 9a, 3 9bJi 

[004 7] £4J:?ic43Bt0!£J:*Ujr. T-i/y? 
*# 1 6 k 1 7 k izBffrtZ $&wm 

3 3a, 3 3bfcJ:V^ffllS3 9a, 3 9bMVtc3t 
fflrS36a, 3 6btf»Btt. 

*0*Xt R^flWtcaS:fflv^T»«fc:4f d £ k * { T 
[ 0 0 4 8 ] frfc, *«Wtt±IELa.-PHiif*C^f 
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